
lo 



decoding information according to a modified Walsh code reducing an average DC signal 



component which in combination with the AC-coupling to said at least one A/D converter 



enhances overall performance, a nd 



a modulator for spread spectrum 



PSK modulating information for transmission via the radio 




circuit, said modulator comprising at least one modified Walsh code function encoder for 
encoding information according to the modified Walsh code. 

63. A spread spectrum radio transceiver according to claim 62 wherein said modulator is 
configured to operate in onelof first format defined by bi-phase PSK (BPSK) modulation at a 
first data rate and a second format defined by quadrature PSK (OPSK) modulation at a 



second data rate; and whereir^said demodulator is configured to operate in one of the first 
and second formats. 



A spread spectrum radiqtransceiver according to claim 63 wherein said modulator is 



configured to modulate data pac cets to include a header in a third format defined by a 



predetermined modulation at a tl lird data rate and variable data in one of the first and second 



formats: and wherein said demodulator is configured to demodulate data packets by 



demodulating the header in the t lird format and for switching to the respective one of the 



first and second formats of the v; triable data after the header. 



65. A spread spectrum radio transceiver according to claim 64 wherein the predetermined 



modulation of the third format is differential BPSK (DBPSKV and wherein the third data rate 




is lower than the first and ^c{>ml 

66. A spread spectrurrj radio transceiver according to claim 64 wherein said demodulator 
further comprises: 

a first carrier tracking loodfor the third format; and 
a second carrier tracking lqpp for the first and second formats. 



67. A spread spectrum r adio transceiver according to claim 66 wherein said second 



carrier tracking loop compri 



ses: 




a carrier numerically controlled oscillator (NCO); and 

a controller to selectively operate said carrier NCO based upon a carrier phase of said first 
carrier tracking loop to thereby facilitate switching to the format of the variable data. 



68. A spread spectrum radio transceiver according to claim 66 wherein said second 
carrier tracking loop comprise! 



a carrier loop filter; and 
a controller to selectively opeilate said carrier loop filter based upon a frequency of said first 



carrier tracking loop to thereby facilitate switching to the format of the variable data. 




further configured to partitior 



69. A spread spectrum rac io transceiver according to claim 62 wherein said modulator is 



data into four bit nibbles of sign (one bit) and magnitude (three 



bits) to said at least one modified Walsh code function encoder. 



70. A spread spectrum radio transceiver according to claim 62 wherein the modified 



Walsh code is a Walsh code modified by a modulo two addition of a fixed hexadecimal code 
thereto. 

71. A spread spectrum rad o transceiver according to claim 62 wherein said at least one 



modified Walsh code function correlator comprises 



3j 




a plurality of parallel connects 


correlators connected to said modified Walsh function 


generator. 

72. A spread spectrum radi< 


> transceiver according to claim 62 wherein said modulator is 


configured to spread each data 


)it using a pseudorandom (PN) sequence at a predetermined 


chip rate and is configured to g 


inerate a preamble; and wherein said demodulator is 


configured to demodulate the p 


deamble for achieving initial PN sequence synchronization. 


73. A spread spectrum ra&i< 


) transceiver according to claim 62 wherein said modulator 



comprises a scrambler: and w lerein said demodulator comprises a descrambler. 



3 



# 



74. A spread spectrum /adio transceiver according to claim 62 wherein said demodulator 
is configured to generate a clear channel assessment signal. 



A spread spectrum radio transceiver according to claim 62 wherein said radio circuit 



\* comprises: 

a quadrature intermediate frequency modulator/demodulator connected to said baseband 
processor; and 

an up/down frequency converter connected to said quadrature intermediate frequency 



/ 



modu 1 ator/demodu 1 ator. 



76. A spread spectrum radiq transceiver according to claim 75 wherein said radio circuit 
further comprises: 

a low noise amplifier having an (jutput connected to an input of said up/down converter; and 
a radio frequency power amplifieryiaving an input connected to an output of said up/down 
converter. 



77. A spread sp pctrum radio transceiver according to claim 76 further comprising: 
an antenna; and 

an antenna switch fdr switching said antenna between the output of said radio frequency 
power amplifier and [the input of said low noise amplifier. 




A baseband processort for a spread spectrum radio transceiver, said baseband 



processor comprising: 

a demodulator for spread specjtrum phase shift keying (PSK) demodulating; 



said demodulator comprising 



at least one analog-to-digital ( AJD) converter having an output connected to said 



demodulator and an input AC coupled to receive information; 



it least one predetermined orthogonal code function correlator 



for decoding information according to a predetermined orthogonal code reducing an average 
DC signal component to thereby increase AC-coupling to said at least one A/D converter; 
and 




O 
1=1 

m 




a modulator for spread spectrum P 


5K modulating information for transmission, said 


modulator comprising at least one 


predetermined orthogonal code function encoder for 


encoding information according to 


the predetermined orthogonal code. 





/y. A baseband proces 
operate in one of first form 


or according to claim /s wnerein said modulator is conngured to 
at defined bv bi-phase PSK CBPSK) modulation at a first data rate 


and a second format define 


d by quadrature PSK fOPSK) modulation at a second data rate; 


and wherein said demodul 


itor is configured to operate in one of the first and second formats. 


>\ 





A baseband processor ac:ording to claim 79 wherein said modulator is configured to 



modulate data packets to include a header in a third format defined bv a predetermined 



wherein said demodulator comp 



demodulating the header in the 



first and second formats of the 



modulation at a third data rate a id variable data in one of the first and second formats; and 



rises is configured to demodulate data packets bv 



hird format and for switching to the respective one of the 



81. A baseband processor a< wording to claim 80 wherein the predetermined modulation 



than the first and second data rates. 



82. A baseband proc essor according to claim 80 wherein said demodulator further 



ariable data after the header. 



of the third format is differentia 1 BPSK (DBPSK), and wherein the third data rate is lower 



comprises: 

a first carrier tracking lobp for the third format; and 



a second carrier tracking 



oop for the first and second formats. 



83. A baseband proa ssor according to claim 82 wherein said second carrier tracking loop 



comprises: 

a carrier numerically controlled oscillator (NCQ); and 
a controller to selectively operate said carrier NCO based upon a carrier phase of said first 
carrier tracking loop to thereby facilitate switching to the format of the variable data. 




84. A baseband processor ac 


cording to claim 82 wherein said second carrier tracking loop 


comprises: 

a carrier Iood filter; and 

a controller to selectively opera 


ing said carrier loop filter based upon a frequency of said 


first carrier tracking loop to thei 


ebv facilitate switching to the format of the variable data. 







> 
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85. A baseband processor according to claim 78 wherein said modulator is further 
configured to partition data intfr four bit nibbles of sign (one bit) and magnitude (three bits) 
to said at least one predetermined orthogonal code function encoder. 

86. A baseband processor according to claim 78 wherein the predetermined orthogonal 
code is a Walsh code modified by modulo two addition of a fixed hexadecimal code 
thereto. 

87. A baseband processor according to claim 78 wherein the predetermined orthogonal 
code is a bi-orthogonal code. 



88. A baseband processor according to claim 78 wherein said at least one predetermined 

orthogonal code function correlator comprises: 

a predetermined orthogonal code function generator; and 

a plurality of parallel connected correlators connected to said predetermined orthogonal code 



function generator. 



\ 



89. A baseband processor according toWim 78 wherein said modulator is configured to 
spread each data bit using a pseudorandom fjPN) sequence at a predetermined chip rate and is 
configured to generate a preamble; and wherein said demodulator comprises preamble 
demodulator means for demodulating the preamble for achieving initial PN sequence 
synchronization. | 

\ 
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90. A baseband proce ssor according to claim 78 wherein said modulator comprises a 
scrambler; and wherein s; id demodulator comprises a descrambler. 

91 . A baseband processor for a spread spectrum radio transceiver, said baseband 
processor comprising: 

a modulator for spread sdectrum phase shift keying (PSK) modulating information for 
transmission, said modulator comprising 



at least one encoder for en 


coding information for transmission, 


wherein said modulator is 


configured to operate in one of a first format defined bv bi-phase 


PSK (BPSIO modulation 2 


t a first data rate and a second format defined bv quadrature PSK 


fOPSK) modulation at a s( 


cond data rate, and 


Theader modulator means i 


or modulatingl wherein said modulator is configured to modulate 


data packets to include a h 


bader at a third format defined bv a predetermined modulation at a 


third data rate and variable 


jdata in one of the first and second formats; and 



a demodulator for spread s|gctnjrn P ; ]\jjni k >_<U Uur f : kvum d ii*luni\3(, m, m 4 
demodulator comprising j 
at least one correlator for decoding received information, 

wherein said demodulator is\configured to operate in one of the first and second formats, 

wherein said demodulator is configured to demodulate data packets bv demodulating the 

header at the third format anctfor switching to the respective one of the first and second 

formats of the variable data afoer the header, 

a first carrier tracking loop for^the third format, and 

a second carrier tracking loop vpr the first and second formats. 




92. A baseband processor according to claim 91 wherein the predetermined modulation 
of the third format is differential BPSK (DBPSK), and wherein the third data rate is lower 
than the first and second data rages. 

93. A baseband prd|cessor according to claim 91 wherein said second carrier tracking loop 
comprises: 

a carrier numerically controlled oscillator (NCO); and 



a controller for selectively operating said carrier NCO based upon a carrier phase of said first 



carrier tracking loop to thereb\ 


'facilitate switching to the format of the variable data. 


94. A baseband processor i 


ccording to claim 91 wherein said second carrier tracking loop 


comprises: , 
a carrier loop filter; and f 
a controller to selectively opeji 


ate said carrier loop filter based upon a frequency of said first 


carrier tracking loop to thereby 


* facilitate switching to the format of the variable data. 





p5. A baseband processor ac 


:ording to claim 91 wherein said modulator is configured to 


spread each data bit using a psei 


dorandom (PN) sequence at a predetermined chip rate and is 


further configured to generate a 


preamble; and wherein said demodulator is configured to 


demodulate the preamble for ach 


ieving initial PN sequence synchronization. 



96. A baseband process* 


>r according to claim 91 wherein said modulator comprises a 


scrambler; and wherein saic 


demodulator comprises a descrambler. 



/97. A modulator for 


a spread spectrum radio transceiver, said modulator configured to 


modulate information fc 


tr transmission by spread spectrum phase shift keying (PSK), said 


modulator comprising at 


least one predetermined orthogonal code function encoder for 








encoding information according to a predetermined orthogonal code for reducing an average 
DC signal component. 

98. A modulator according/to claim 97 wherein said modulator is configured to operate 
in one of first format defined Hy bi-phase PSK (BPSK) modulation at a first data rate and a 
second format defined by quadrature PSK (OPSK) modulation at a second data rate. 




9. A modulator according to clair \ 



data packets to include a header at a th rd format defined by a predetermined modulation at a 



third data rate and variable data in one 



98 wherein said modulator is configured to modulate 



of the first and second formats. 
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1 00. A modulator according to c 


:laim 99 wherein the predetermined modulation of the third 


format is differential BPSK (DBI J 


JK), and wherein the third data rate is lower than the first 


and second data rates. 

101 . A modulator according tolc 


:laim 97 wherein said modulator is configured to partition 


data into four bit nibbles of sign (c 


>ne bit) and magnitude (three bits) to said at least one 


predetermined orthogonal code fur 


iction encoder, and wherein the predetermined orthogonal 


code is a Walsh code modified bv 


a modulo two addition of a fixed hexadecimal code 


thereto. 

1 02. A modulator according to c 


laim 97 wherein said at least one predetermined 


orthogonal code function correlato 


comprises: 


a predetermined orthogonal code f 


nction generator; and 


1 1 * A 1? Ill A 1 

a plurality of parallel connected co 


relators connected to said predetermined orthogonal code 


function generator. 

1 03. A modulator according to c 


laim 97 wherein the predetermined orthogonal code is a 


W^IqH rnHp mnHifipH Hv c\ mnHnln 
vv dioii cuuc liivjuiiivu uy <x iiiwuuivj 


two arlriitinn of a fixpH hpxflHprimal poHp thprpto 


104. A modulator according to c 


aim 97 wherein the predetermined orthogonal code is a 


bi-orthogonal code. 





\ 
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105. A demodulator for a spread spectrum radio transceiver, said demodulator configured 


to demodulate information for bv s 


>read spectrum phase shift keving (PSK) said 


demodulator for spread spectrum p 


lase shift keving (PSK) demodulating information 


received from a radio circuit, said c 


emodulator means comprising at least one predetermined 


orthogonal code function correlatoi 


[ for decoding information according to a predetermined 




orthogonal code reducing an avera^DC signal component. 
06 . A demodulator according to claim 105 wherein said demodulator is configured to 



and a second format de 



operate in one of first fc rmat defined bv bi-phase PSK (BPSK) modulation at a first data rate 



ined bv quadrature PSK (OPSK) modulation at a second data rate. 



m 



demodulate data packets incliic 


ling a header in a third format defined bv a predetermined 


modulation at a third data ratel 


and variable data in one of the first and second formats, and 


for switching to the respective 


bne of the first and second formats of the variable data after 


the header. 






108. A demodulator according to claim 107 wherein the predetermined modulation of the 
third format is differential BPSKYDBPSK), and wherein the third data rate is lower than the 
first and second data rates. 

109. A demodulator according to claim 107 wherein said demodulator further comprises: 
a first carrier tracking ipop for the third format; and 



110. A demodulator ac 


cording to claim 109 wherein said second carrier tracking loop 


comprises: 1 

a carrier numerically controlled oscillator (NCOV, and 


a controller to selectively 


loperate said carrier NCO based upon a carrier phase of said first 


carrier tracking loop to th 


dreby facilitate switching to the format of the variable data. 
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111. A demodulator according to claim 109 wherein said second carrier tracking loop 
comprises: 

a carrier loop filter; and 

a controller to selectively operate said carrier loop filter based upon a frequency of said first 
carrier tracking loop to thereby facilitate switching to the format of the variable data. 



bit nibbles of sign (one bit) afid magnitude (three bits) 




112. A demodulator accorc ing to claim 105 further configured to partition data into four 



13. A demodulator according to claim 105 wherein the predetermined orthogonal code is 
a Walsh code modified by a mjpdulo two addition of a fixed hexadecimal code thereto. 



114. A demodulator according to claim 105 wherein the predetermined orthogonal code is 
a bi-orthogonal code. 

115. A demodulator according tip claim 105 wherein said at least one predetermined 
orthogonal code function correlator comprises: 
a predetermined orthogonal code function generator: and 
a plurality of parallel connected correlators connected to said predetermined orthogonal code 
function generator. 



116. A method for baseband processor for spread spectrum radio communication, the 
method comprising: 1 

spread spectrum phase shift keying (PSlC) modulating information for transmission while 
encoding the information according to tqe predetermined orthogonal code for reducing an 
average DC signal component: and 

spread spectrum PSK demodulating receiVed information by decoding the received 
information according to the predetermined orthogonal code. 
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117. A method according to c 
information for spread spectrun 


• 

[laim 1 16 further comprising AC-coupling received 

l PSK demodulating so that the reduced average DC signal 


component in combination with 


the AC-coupling enhances overall performance. 


118. A method according to < 


laim 116 further comprising modulating and demodulating in 


one of first format defined bv b 


-phase PSK fBPSK) modulation at a first data rate and a 


second format defined bv quad 


ature PSK (OPSK) modulation at a second data rate. 







in 



s 



n 



7l 19. A method according to c z 


nm 1 18 further comprising: 


modulating data packets to inclu J 


e a header at a third format defined bv a predetermined 


modulation at a third data rate an 


1 variable data in one of the first and second formats; and 


demodulating data packets bv dei 


nodulating the header at the third format and for switching 


to the respective one of the first a 


ad second formats of the variable data after the header. 


120. A method according to claim 1 19 wherein the predetermined modulation of the third 


format is differential BPSK (DBF 


^K), and wherein the third data rate is lower than the first 



and second data rates. 
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121. A method according to claim 116 wherein the predetermined orthogonal code is a 
Walsh code modified bv a modulo t\yo addition of a fixed hexadecimal code thereto. 

122. A method according to claim ^16 wherein the predetermined orthogonal code is a bi- 
orthogonal code. 
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